Application No. 10/662,511 

Reply to Office Action of June 17, 2005 

REMARKS/ARGUMENTS 

Favorable reconsideration of this application as currently amended and in light of the 
following discussion is respectfully requested. 

Claims 1-34 are currently pending. The present Amendment amends Claims 1-3, 5-8, 
13, 15, 17, 18, 20-23, and 27; and adds Claims 29-34. The changes and additions to the 
claims are supported by the originally filed application. No new matter has been added. 

In the outstanding Office Action, Claims 1,3-11, 13-16, 18-25, and 27 were rejected 
under 35 U.S.C. § 102(b) as being anticipated by Chiu et al. (U.S. Patent No. 5,369,678, 
herein “ Chiu ”): Claims 12 and 26 were rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Chiu: Claims 2 and 17 were rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Chiu in view of Ohishi (U.S. Patent No. 6,845,142); and Claim 28 was 
rejected under 35 U.S.C. § 103(a) as being unpatentable over Chiu in view of Stein (U.S. 
Patent No. 5,040,199). 

Applicant respectfully requests reconsideration of the rejection of Claims 1, 3-11, 13- 
lb, 18-25, and 27 under 35 U.S.C. § 102(b) for the reasons set forth below. 

Claim 1 is directed to an X-ray diagnosis apparatus for obtaining an X-ray image, 
including: (1) an X-ray radiator configured to radiate an X-ray to a specimen; (2) a detector 
configured to detect an X-ray data resulting from the X-ray; (3) a first shifter mechanism 
coupled to the detector and configured to shift the detector along a detecting plane of the 
detector; (4) a changer mechanism coupled to the X-ray radiator and configured to change a 
radiation direction of the X-ray against the detector; (5) a controller configured to control the 
changer mechanism in accordance with the shift of the detector; and (6) an image processor 
coupled to the detector and comprising a first fluoroscopic image data processing portion that 
prepares the X-ray image based on the detected X-ray data and a second fluoroscopic image 
data processing portion that corrects a deformation of the fluoroscopic image data. 
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The Office Action states that “phrases such as ‘configured to’ are functional in nature 
and do not convey structural limitations.” However, M.P.E.P. § 2143.03 states that “[a]ll 
words in a claim must be considered in judging the patentability of that claim against the 
prior art.” It is respectfully submitted that the words used in the claims to state the 
functionality of recited structures must be considered and given weight in the analysis of 
patentability. Claim 1 has been amended to emphasize structure, it being noted that the 
phrase “configured to” is used to cover the invention in its non-operational state, e.g., at a 
point of sale or while the invention is being shipped. It is further respectfully submitted that 
words used in a “configured to” sentence are routinely being considered in judging 
patentability. To that effect, Appendix 1 shows that at least 130 issued patents whose claims 
recite “configured to ...” language can be found in the USPTO database, even upon limiting 
the search to Examiners having the surname “Church.” In addition. Appendix 2 shows the 
claims of U.S. Patent No. 6,917,665 in which almost all the features are claimed using 
“configured to ...” language. 

The Office Action asserts at page 2 that Chiu teaches “an angiographic x-ray system 
for tracking the movement of the catheter tip comprising x-ray source 14, 1 collimator 20, 
collimator position control 46 (lines 40-47 of column 16), patient support 12, digital imager 
3, image chain support and moving means 7 (C-arm, lines 55-63 of column 13), image 
processor 1 1/13 with disk storage for determining catheter location and moving the chain in 
response thereto and display 15.” However, Applicant respectfully submits that these 
teachings do not meet the entirety of the claimed features. 

First, Chiu does not teach or suggest “a first shifter mechanism coupled to the 
detector and configured to shift the detector along a detecting plane of the detector.''' As 
illustrated in Figs. 1 and 8 of Chiu, the fluoroscopic image intensifier assembly 12 asserted in 

1 The Office Action indicates “x-ray source 12,” but Applicant believes “x-ray source 14” was intended to be 
written. 
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the Office Action to be analogous to the claimed detector supports the patient and is thus 
fixed. A person of ordinary skill in the art would understand that it is important that the 
patient be still and thus that the fluoroscopic image intensifier assembly 1 2 is fixed while the 
X-ray source is positioned above an area of interest and operated. The person of ordinary 
skill in the art might understand that Chiu ’s source is shifted over the patient, but not its 
detector which is also the patient’s support. There is thus no teaching or suggestion of “a first 
shifter mechanism coupled to the detector and configured to shift the detector along a 
detecting plane of the detector ,” as recited in amended independent Claim 1 in Chiu . 

Second, Chiu does not teach or suggest “a changer mechanism coupled to the X-ray 
radiator and configured to change a radiation direction of the X-ray against the detector .” 
As mentioned above, the Office Action cited column 16, lines 40-47, of Chiu and the 
collimator position control 46 in this regard. However, whereas the cited passage states that 
“[cjommand signals are then derived for moving the center of the collimator hole to the tip,” 
Applicant respectfully submits that this teaches moving the collimator to change a location of 
the collimator, but not a change in direction of the X-ray against the detector. For instance, 
the coordinates of the collimator may change, but the direction remains a perpendicular one, 
as illustrated in Chiu ’s Fig. 8. Applicant points out the non-limiting examples of Figs. 4A, 

4B, 1 1 A, and 1 IB of Applicant’s specification as clarifying the distinction between location 
and direction, and establishing that Chiu does not meet changing the direction. That is, Chiu 
changes the location of the collimator over the detector, but not the direction of the X-ray 
against the detector; Applicant’s Figs. 4 A and 4B change the direction, but not necessarily the 
location; and Applicant’s Fig. 1 IB shows a situation in which both location and direction are 
changed with respect to Fig. 1 1 A. There is thus no teaching or suggestion of “a changer 
mechanism coupled to the X-ray radiator and configured to change a radiation direction of 
the X-ray against the detector ,” as recited in amended independent Claim 1 in Chiu . 
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Third, Chiu does not teach or suggest “a second fluoroscopic image data processing 
section that corrects a deformation of the fluoroscopic image data.” Chiu “corrects images” 
in element 33 of Fig. 7, however, Chiu explains its correction by stating that “variations in 
the intensity of the viewed image make the overall image difficult to read” and “[t]o solve 
this problem, the pixels in the transitional region 32 and the peripheral region 34 are 
corrected to match the intensity of the center region 30” so that “[b]y correcting these 
regions, a uniform overall grey-level is maintained across the view image which results in a 
more readily comprehensible image.” 2 However, correcting intensities to maintain a uniform 
grey-level in the image is a process unrelated to the correction of a deformation. Further, a 
deformation, such as in the non-limiting examples of Figs. 1 IB and 12 of Applicant’s 
specification, does not fit in the context of Chiu since (1) Chiu ’s detector is not shifted while 
the source is fixed so that Chiu has no deformation to begin with and (2) Chiu ’s X-ray 
direction against the detector is not changed, as discussed above. There is thus no teaching or 
suggestion of “a second fluoroscopic image data processing section that corrects a 
deformation of the fluoroscopic image data,” as recited in amended independent Claim 1 in 
Chiu . 

Amended independent Claim 1 5 is directed to an X-ray diagnosis apparatus for 
obtaining an X-ray image, including: (1) an X-ray radiator configured to radiate an X-ray to a 
specimen; (2) a detector configured to detect an X-ray data resulting from the X-ray; (3) a 
shifter mechanism coupled to the detector and configured to shift the detector along a 
detecting plane of the detector; (4) an exposer mechanism coupled to the X-ray radiator and 
configured to cause the X-ray to be exposed throughout an effective detecting area of the 
detector; (5) a controller configured to control the exposer mechanism in accordance with the 
shift of the detector; and (6) an image processor coupled to the detector, the image processor 



2 Chiu , column 11, lines 53-61. 
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having a memory configured to store a past image data and being configured to prepare a 
fluoroscopic image data based on the detected X-ray data and a reference image data, based 
on the past image data, of a part of the specimen similar to what is viewed in the fluoroscopic 
image data in accordance with the shift of the detector. 

The Office Action rejects independent Claim 15 on exactly the same basis as 
independent Claim 1 . Specifically, the Office Action asserts at page 2 that Chiu teaches “an 
angiographic x-ray system for tracking the movement of the catheter tip comprising x-ray 
source 14, collimator 20, collimator position control 46 (lines 40-47 of column 16), patient 
support 12, digital imager 3, image chain support and moving means 7 (C-arm, lines 55-63 of 
column 13), image processor 1 1/13 with disk storage for determining catheter location and 
moving the chain in response thereto and display 15.” However, Applicant respectfully 
submits that these teachings do not meet the entirety of the claimed features. 

First, Applicant respectfully submits that independent Claim 15 also recites “a shifter 
mechanism coupled to the detector and configured to shift the detector along a detecting 
plane of the detector” and that this feature is not taught or suggested by Chiu as discussed 
above. 

Second, Chiu does not teach or suggest “an image processor coupled to the detector, 
Xhe image processor having a memory configured to store a past image data and being 
configured to prepare a fluoroscopic image data based on the detected X-ray data and a 
reference image data, based on the past image data, of a part of the specimen similar to 
what is viewed in the fluoroscopic image data in accordance with the shift of the detector ” 
since the Chiu ’s detector is the fixed patient support and is not shifted, as discussed above, so 
that nothing in Chiu is or could be “in accordance with the shift of the detector.” 

Therefore, Chiu fails to teach or suggest every feature recited in Applicant's amended 
independent Claims 1 and 15, so that Claims 1, 3-1 1, 13-16, 18-25, and 27 are patentably 
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distinct over Chiu . Accordingly, Applicant respectfully requests reconsideration of the 
rejection based on Chiu . 3 

In addition. Applicant respectfully submits that the Office Action did not assert that 
Chiu teaches or suggests “a second shifter mechanism configured to shift the X-ray radiator 
to a predetermined position ,” as recited in amended dependent Claim 5 and, consequently, 
did not provide a supporting passage in Chiu . It is respectfully submitted that Chiu does not 
teach or suggest this feature. Further, Applicant notes that amended dependent Claims 6-10, 
16, and 21-24 all further define or involve the shift of the detector of independent Claims 1 
and 1 5 absent in Chiu and are thus not anticipated by Chiu . 

Applicant respectfully requests reconsideration of the rejection of Claims 12 and 26 
under 35 U.S.C. § 103(a) for the reasons set forth below. 

Claims 12 and 26 recite “a designation device configured to designate that the 
detector returns to an initial position.” The Office Action asserts at page 2 that “ Chiu does 
not mention means for designating an initial position, but it would have been obvious to 
provide same since a physician would not start a scan arbitrarily but rather would begin 
where he knew the catheter was.” Applicant respectfully submits in response that even 
assuming arguendo that this would be obvious, providing “a means for designating an initial 
position” does not meet “a designating device configured to designate that the detector 
returns to an initial position.” In other words, the assertion of the Office Action suggests that 
beginning at a certain location, “where [the physician] knew the catheter was,” does not teach 
or suggest any device for doing something after the process has begun, i.e., not only 
beginning at a designated location, but returning to an initial position using a device at some 
point later in the procedure. 



3 See M.P.E.P. 2131: "A claim is anticipated only if each and every element as set forth in the claim is found, 
either expressly or inherently described, in a single prior art reference," (Citations omitted) (emphasis added). 
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Accordingly, Applicant respectfully requests reconsideration of the 35 U.S.C. § 

103(a) rejection based on Chiu . Further, if the Examiner maintains the rejection of dependent 
Claims 1 2 and 26 based on obviousness. Applicant respectfully requests that a reference be 
provided in support of the Examiner’s contention. 

Applicant respectfully requests reconsideration of the rejection of Claims 2 and 17 
under 35 U.S.C. § 103(a) for the reasons set forth below. 

It is respectfully submitted that Ohishi teaches an X-ray tube 112 and an X-ray 
detector 113 which rotate together, as illustrated in Figs. 7 and 8. In particular, the detector 
of Ohishi rotates but clearly does not shift “along a detecting plane of the detector,” as recited 
in amended independent Claims 1 and 15, and illustrated in the non-limiting examples of 
Figs. 1, 2, 5, 6A, and 6B, since a rotation is not planar, for example. Therefore, Ohishi does 
not teach or suggest the afore-mentioned features of independent Claims 1 and 1 5 not taught 
by Chiu, so that even if the combination of Chiu and Ohishi is assumed to be proper, the 
combination fails to teach every element of the claimed invention. Accordingly, Applicant 
respectfully requests reconsideration of the rejection based on Chiu and Ohishi . 4 

Applicant respectfully requests reconsideration of the rejection of Claim 28 under 35 
U.S.C. § 103(a) for the reasons set forth below. 

Amended independent Claim 28 is directed to an X-ray diagnosis apparatus for 
obtaining an X-ray image, including: (1) an X-ray radiator configured to radiate an X-ray to a 
specimen; (2) a detector configured to detect an X-ray data resulting from the X-ray; (3) a set 
of gears configured to shift the detector along a detecting plane of the detector; (4) an X-ray 
radiator supporter coupled to the X-ray radiator and configured to move the X-ray radiator so 
as to cause the X-ray to be exposed throughout an effective detecting area of the detector; (5) 

4 See MPEP 2142 stating, as one of the three "basic criteria [that] must be met" in order to establish a prima 
facie case of obviousness, that "the prior art reference (or references when combined) must teach or suggest aM 
the claim limitations," (emphasis added). See also MPEP 2143.03: "All words in a claim must be considered in 
judging the patentability of that claim against the prior art." 
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a controller configured to control the X-ray radiator supporter in accordance with the shift of 
the detector; (6) an image processor coupled to the detector, the image processor having a 
memory configured to store one or more past fluoroscopic image data and being configured 
to prepare a current fluoroscopic image data based on the detected X-ray data and a contrast- 
enhanced reference image data based on at least one of the past fluoroscopic image data, and 
further to perform a subtraction processing between, the current fluoroscopic image data and 
at least a part of the contrast-enhanced reference image data, the part being determined in 
accordance with the shift of the detector; and (7) a display coupled to the image processor 
displaying a subtraction processed image. 

The Office Action asserts at page 3 that “Chiu does not mention how the C-arm is 
caused to scan along the patient, but it would have been obvious to employ therefore gear 
means such as 9 taught by Stein as this is a notorious way of achieving movement.” 

However, it is respectfully submitted that Chiu does not teach or suggest that “the 
image processor having a memory configured to store one or more past fluoroscopic image 
data and being configured to prepare a current fluoroscopic image data based on the detected 
X-ray data and a contrast-enhanced reference image data based on at least one of the past 
fluoroscopic image data, and further to perform a subtraction processing between, the current 
fluoroscopic image data and at least a part of the contrast-enhanced reference image data, the 
part being determined in accordance with the shift of the detector.” Further, Stein ’s “x-ray 
source 7, calibration wheel 13, slit collimator 2 and detector array 3 are rigidly connected by 
mechanical means 8 so that they may be translated in a rigid fashion together by translation 
mechanism 9.” 5 Being “rigidly connected,” there is no shift of the detector along a detecting 
plane of the detector as recited in amended independent Claim 28 and illustrated in the non- 
limiting examples of Figs. 3B and 6B, for example. That is, neither Chiu nor Stein teaches 



5 Stein, column 5, lines 37-40. 
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the claimed shift and, in particular, neither Chiu nor Stein teaches “a subtraction processing 
between, the current fluoroscopic image data and at least a part of the contrast-enhanced 
reference image data, the part being determined in accordance with the shift of the detector.” 

Therefore, even if the combination of Chiu and Stein is assumed to be proper, the 
combination fails to teach every element of the claimed invention. Accordingly, Applicant 
respectfully requests reconsideration of the rejection based on Chiu and Stein . 

Applicant notes that Stein further explains that translation occurs along the patient or, 
alternatively, and upon re-orienting the slit collimator and the detector array by 90 degrees 
about the source-detector axis, across the patient. 6 However, in any case, the detector moves 
solely along one axis. 

In order to vary the scope of protection recited in the claims, new Claims 29-34 are 
added. New Claims 29-32 find non-limiting support in the disclosure as originally filed, for 
example in Claims 13 and 27; and in Figs. 3 A, 3B, 6A, and 6B which show a shift of the 
detector without a shift of the source. New Claims 33 and 34 find non-limiting support in the 
disclosure as originally filed, for example in Figs. 7 and 8. Therefore, the changes to the 
claims are not believed to raise a question of new matter. 7 Further, new Claims 29-34 are 
believed to be allowable over the cited references. 

Consequently, in view of the present amendment, no further issues are believed to be 
outstanding in the present application, and the present application is believed to be in 
condition for formal Allowance. A Notice of Allowance for Claims 1-34 is earnestly 
solicited. 



6 Stein, column 5, lines 41-50. 

7 

See M.P.E.P. 2163.06 stating that "information contained in any one of the specification, claims or drawings 
of the application as filed may be added to any other part of the application without introducing new matter." 
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Should the Examiner deem that any further action is necessary to place this 
application in even better form for allowance, the Examiner is encouraged to contact 
Applicant's undersigned representative at the below listed telephone number. 



Respectfully submitted, 



Customer Number 

22850 

Tel: (703)413-3000 
Fax: (703)413 -2220 
(OSMMN 06/04) 



OBLON, SPIVAK, MCCLELLAND, 

MAJERN& neustadt, p.c. 




Eckhard H. Kuesters 
Attorney of Record 
Registration No. 28,870 
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segments a and d may be only covered by the penumbra of 
the X-ray. In this example, it may also be possible to obtain 
a valid index as the index D by calculation with detections 
by the detecting segments a and d. 

Still further, for example, FIG. 13 is still another example 5 
showing a physical relationship between the X-ray tube 101 
and the detector 103, with another aperture width of the slit 
121, according to the first embodiment of the present inven- 
tion. As shown in FIG. 13, the detecting segments a and c 
may be exposed the X-ray and be covered by the umbra in to 
part and also the penumbra in other part, of the X-ray, and 
the detecting segment b may be exposed the X-ray and be 
covered by only the umbra of the X-ray. In addition, the 
detecting segment d may be exposed the X-ray and be 
covered by only the penumbra of the X-ray. In this example, 15 
it may also be possible to obtain a valid index as the index 
D by calculation with detections by the detecting segments 
a and d. 

The embodiments of the present invention described 
above are examples described only for making it easier to 20 
understand the present invention, and are not described for 
the limitation of the present invention. Consequently, each 
component and element disclosed in the embodiments of the 
present invention may be redesigned or modified to its 
equivalent within a scope of the present invention. 25 
Furthermore, any possible combination of such components 
and elements may be included in a scope of the present 
invention as long as an advantage similar to those obtained 
according to the above disclosure in the embodiments of the 
present invention is obtained. 30 

What is claimed is: 

1. An X-ray computed tomography apparatus for provid- 
ing information of alignment, comprising: 

an X-ray generator configured to generate an X-ray; 

an X-ray detector, comprising a plurality of detecting 35 
segments along a slice direction, and configured to 
detect the X-ray generated by the X-ray generator; and 

a controller configured to calculate a gravity point of the 
plurality of detecting segments based on detection ^ 
information obtained from the plurality of detecting 
segments and position information of the plurality of 
detecting segments relative to a predetermined refer- 
ence position, to obtain a difference between the cal- 
culated gravity point and a theoretical gravity point of 45 
the plurality of detecting segments, and to provide the 
difference as the information of alignment between the 
X-ray generator and the X-ray detector along the slice 
direction. 

2. The apparatus according to claim 1, further comprising 5Q 
a display configured to display the information of alignment 
provided by the controller. 

3. The apparatus according to claim 1, further comprising 
a communication interface configured to transmit the infor- 
mation of alignment provided by the controller to an exter- 55 
nal monitoring apparatus. 

4. The apparatus according to claim 1, wherein the 
alignment between the X-ray generator and the X-ray detec- 
tor is performed between a central axis of the X-ray gener- 
ated from the X-ray generator and a center of the detecting 6Q 
segments of the X-ray detector along the slice direction. 

5. An X-ray computed tomography apparatus for provid- 
ing information of alignment, comprising: 

an X-ray generator configured to generate an X-ray; 

an X-ray detector, including a plurality of detecting 65 
segments along a slice direction, configured to detect 
the X-ray generated by the X-ray generator; 
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a controller coupled to the detector and configured to 
obtain a calculation index based on calculation of a first 
ratio from penumbra detection information obtained 
from first and second of the detecting segments when 
the first and second detecting segments are exposed to 
the X-ray and at least partially covered by first and 
second penumbras of the X-ray, respectively, and a 
second ratio from umbra detection information 
obtained from the first and second detecting segments 
when both of the first and second detecting segments 
are exposed to the X-ray and covered by only an umbra 
of the X-ray, the first detecting segment opposing the 
second detecting segment relative to a center of the 
detecting segments; and 

a memory coupled to the controller and configured to 
store a table including a relation between a table index 
and shift information for shifting at least one of the 
X-ray generator and the X-ray detector so as to align 
the X-ray generator and the X-ray detector, 
wherein the controller determines the shift information 
corresponding to the table index based on the calcula- 
tion index, and 

wherein, when each of the first and second detecting 
segments comprises a plurality of detecting elements, 
the penumbra detection information is a bundle of 
element detection information obtained from the plu- 
rality of detecting elements. 

6. An X-ray computed tomography apparatus for provid- 
ing information of alignment, comprising: 

an X-ray generator configured to generate an X-ray; 
an X-ray detector, including a plurality of detecting 
segments alone a slice direction, configured to detect 
the X-ray generated by the X-ray generator; 
a controller coupled to the detector and configured to 
obtain a calculation index based on calculation of a first 
ratio from penumbra detection information obtained 
from first and second of the detecting segments when 
the first and second detecting segments are exposed to 
the X-ray and at least partially covered by first and 
second penumbras of the X-ray, respectively, and a 
second ratio from umbra detection information 
obtained from the first and second detecting segments 
when both of the first and second detecting segments 
are exposed to the X-ray and covered by only an umbra 
of the X-ray, the first detecting segment opposing the 
second detecting segment relative to a center of the 
detecting segments; and 

a memory coupled to the controller and configured to 
store a table including a relation between a table index 
and shift information for shifting at least one of the 
X-ray generator and the X-ray detector so as to align 
the X-ray generator and the X-ray detector, 
wherein the controller determines the shift information 
corresponding to the table index based on the calcula- 
tion index, and 

wherein the first and second detecting segments are 
physically situated around the center of the detecting 
segments. 

7. An X-ray computed tomography apparatus for provid- 
ing information of alignment, comprising: 

an X-ray generator configured to generate an X-ray; 
an X-ray detector, including a plurality of detecting 
segments alone a slice direction, configured to detect 
the X-ray generated by the X-ray generator; 
a controller coupled to the detector and configured to 
obtain a calculation index based on calculation of a first 
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ratio from penumbra detection information obtained 
from first and second of the detecting segments when 
the first and second detecting segments are exposed to 
the X-ray and at least partially covered by first and 
second penumbras of the X-ray, respectively, and a 5 
second ratio from umbra detection information 
obtained from the first and second detecting segments 
when both of the first and second detecting segments 
are exposed to the X-ray and covered by only an umbra 
of the X-ray, the first detecting segment opposing the 
second detecting segment relative to a center of the 
detecting segments; and 

a memory coupled to the controller and configured to 
store a table including a relation between a table index 
and shift information for shifting at least one of the 
X-ray generator and the X-ray detector so as to align 15 
the X-ray generator and the X-ray detector, 
wherein the controller determines the shift information 
corresponding to the table index based on the calcula- 
tion index, and 

wherein the first detecting segment is provided at one end 20 
of the detecting segments and the second detecting 
segment is provided at another end of the detecting 
segments. 

8. A method of providing information of alignment 
between an X-ray generator and an X-ray detector of an 25 
X-ray computed tomography apparatus, wherein the X-ray 
generator generates an X-ray and the X-ray detector includes 

a plurality of detecting segments along a slice direction and 
detects the X-ray generated by the X-ray generator, the 
method comprising the steps of: 30 

obtaining detection information from the plurality of 
detecting segments; 

calculating a gravity point of the plurality of detecting 
segments based on the detection information and posi- 
tion information of the plurality of detecting segments 35 
relative to a predetermined reference position; 
obtaining a difference between the calculated gravity 
point and a theoretical gravity point of the plurality of 
detecting segments; and 

providing the difference as the information of alignment 
along the slice direction. 

9. An X-ray computed tomography apparatus for provid- 
ing information of alignment, comprising: 

an X-ray generator configured to generate an X-ray; 45 
an X-ray detector, including a plurality of detecting 
segments along a slice direction, configured to detect 
the X-ray generated by the X-ray generator; 
a controller coupled to the detector and configured to 
obtain a calculation index based on calculation of a first 50 
ratio from penumbra detection information obtained 
from first and second of the detecting segments when 
the first and second detecting segments are exposed to 
the X-ray and at least partially covered by first and 
second penumbras of the X-ray, respectively, and a 55 
second ratio from umbra detection information 
obtained from the first and second detecting segments 
when both of the first and second detecting segments 
are exposed to the X-ray and covered by only an umbra 
of the X-ray, the first detecting segment opposing the 60 
second detecting segment relative to a center of the 
delecting segments; and 

a memory coupled to the controller and configured to 
store a table including a relation between a table index 
and shift information for shifting at least one of the 65 
X-ray generator and the X-ray detector so as to align 
the X-ray generator and the X-ray detector, 
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wherein the controller determines the shift information 
corresponding to the table index based on the calcula- 
tion index, and 

wherein the first detecting segment is exposed to the 
X-ray by the X-ray generator and is covered only by the 
first penumbra and the second detecting segment is 
exposed to the X-ray by the X-ray generator and is 
covered only by the second penumbra for the calcula- 
tion of the first ratio. 

10. An X-ray computed tomography apparatus for pro- 
viding information of alignment, comprising: 

an X-ray generator configured to generate an X-ray; 

an X-ray detector, including a plurality of detecting 
segments along a slice direction, configured to detect 
the X-ray generated by the X-ray generator; 

a controller coupled to the detector and configured to 
obtain a calculation index based on calculation of a first 
ratio from penumbra detection information obtained 
from first and second of the detecting segments when 
the first and second detecting segments are exposed to 
the X-ray and at least partially covered by first and 
second penumbras of the X-ray, respectively, and a 
second ratio from umbra detection information 
obtained from the first and second detecting segments 
when both of the first and second detecting segments 
are exposed to the X-ray and covered by only an umbra 
of the X-ray, the first detecting segment opposing the 
second detecting segment relative to a center of the 
detecting segments; and 

a memory coupled to the controller and configured to 
store a table including a relation between a table index 
and shift information for shifting at least one of the 
X-ray generator and the X-ray detector so as to align 
the X-ray generator and the X-ray detector, 

wherein the controller determines the shift information 
corresponding to the table index based on the calcula- 
tion index, and 

wherein the first detecting segment is exposed to the 
X-ray by the X-ray generator and is covered only by the 
first penumbra and the second detecting segment is 
exposed to the X-ray by the X-ray generator and is 
covered partially by the second penumbra and partially 
by an umbra of the X-ray for the calculation of the first 
ratio, 

11. An X-ray computed tomography apparatus for pro- 
viding information of alignment, comprising: 

an X-ray generator configured to generate an X-ray; 

an X-ray detector, including a plurality of detecting 
segments alone a slice direction, configured to detect 
the X-ray generated by the X-ray generator; 

a controller coupled to the detector and configured to 
obtain a calculation index based on calculation of a first 
ratio from penumbra detection information obtained 
from first and second of the detecting segments when 
the first and second detecting segments are exposed to 
the X-ray and at least partially covered by first and 
second penumbras of the X-ray, respectively, and a 
second ratio from umbra detection information 
obtained from the first and second detecting segments 
when both of the first and second detecting segments 
are exposed to the X-ray and covered by only an umbra 
of the X-ray, the first detecting segment opposing the 
second detecting segment relative to a center of the 
detecting segments; and 

a memory coupled to the controller and configured to 
store a table including a relation between a table index 
and shift information for shifting at least one of the 
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X-ray generator and the X-ray detector so as to align 
the X-ray generator and the X-ray detector, 
wherein the controller determines the shift information 
corresponding to the table index based on the calcula- 
tion index, and 

wherein the first detecting segment is exposed to the 
X-ray by the X-ray generator and is covered partially 
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by the first penumbra and partially by an umbra of the 
X-ray and the second detecting segment is exposed to 
the X-ray by the X-ray generator and is covered par- 
tially by the second penumbra and partially by the 
umbra of the X-ray for the calculation of the first ratio. 

* * * * * 





